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Abstract of JP200202181 1 

PROBLEM TO BE SOLVED: To provide a push 
load control device excellent in a rise-up 
characteristic in generation of an output, to be 
capable of preventing an overshoot of the output 
and holding an output value of good repeatability 
with very high accuracy for a certain long time. 
SOLUTION: This device has a bonnet main unit 
holding a moving side assembly unit movable for 
applying a push load to a push object to act as a 
fixed side of the device, a pneumatic cylinder device 
5 having a static pressure air bearing reducing 
friction resistance generated when the moving side 
assembly unit and the bonnet main unit are 
relatively moved, a pressure governor 100 for load 
control connected to an output side port 91 of the 
pneumatic cylinder device controlling Its output, a 
return side pressure reducing valve 200 connected 
to a return side port 95 of the pneumatic cylinder 
device capable of substantially releasing its output, 
and a pressure reducing valve 300 for bearing 
connected for supplying fixed compressed air to the 
static pressure air bearing making It act of the 
pneumatic cylinder device. 
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-5 ® ^fifii ^ffiSS * -fr -5 fc ft J= IS 1 1 & *tfc '> 

i: : «&ffi^SilEv'J>5«'gSfl)»ffi^m$ftS (xt— '< 
^+tfzWSfflMl±#<t : $*-r-i)ff L)±i^a=i> hP- 
fi^>ij >'SfSp«*<-^;h.-mJ^lR]i2a^tLr*5 IJ , BtrlHff 
«trlB 'J — >fiij fcfx h >mUt 'J ^! — >fi9i> u 

^''SP««)?*ifii^i6ji=jftor'>3& < t t,-?*<7)H?ifaiij±^ 

f=it)a)iaiE*ima>£^S|Jt^d:«iaE*{*:fiBt, ^ISE* 

Sl(7>S:^^zi> hP— ^Ci:(cJ:oT. MffiSaH 
S t <!: t icifff $ 3 > h p # -5 J: 5 IcjEc o T ^ 

y. 



P-v Kli«*l±^mi6gi:I^J£Ma)tt^T'ttglt^:tx-5^ 
5 ICJECor C t ^ 4#|g[i:-ri># Ll±<5m3 > h P- 

tei:-L- V hi*, 0»alj^^^gM^■l±-s/i^^)O)7^:— 

fey, mm'}^->m'>'):y^p^m^mt. gijieu^i- 
pr«uc«»$+iTi3y, 

hP-;ugM„ 

->flj->y >ys?*ttt, st^l-l^tt±l=^^|oIiBa^*t-c 

?^a=i> hp— -/u^So 

> hP-^U^B« 

mS^ro^^ast^t Stiff *t*:Si!i:. KliE*{*SPO>S 
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002-21811 



^XE.t3<mm ^ <t d ic o r y . 

s?*5<j:u:iEite$i]ffii$p^ii^. ^i^lHllE*lJffllg^5A^^,a)$lJffll 

(c* ::f -fe^u^^flBE-r -5 c <!: ^ ^ cfc -5 ic^E or 
IS*^ 1 '5:L^ Lit 5 a)L^■r^^7b^(cIe«0D}¥ LS.^m. 
a> ha— vufIS, 

roiiae<i4-it0iJfijffli7!)qT'S+?Hr)5:*»*]S7i=iB«<D 

P l-#l*:<tM«St--&t>*4X'5/W P h^Fi^— h^W 

/<-f D-> h#*i«a5l*. Mi3=i>hP-;u^t/N*-f P-:y 
^■S^:<7)ail(DBIffl^•^A^$i:i)J:3l-^forfcy, 

$*ir*>y, 

[»*aio] mmm^^^^>-htmm^wizj:^m 



EI^S3> HP— ;uga, 

III 01cf5K(Dif LE^^a=J> hP-;u^«„ 
[ii**1 2] S?rIBiiffi*t*:gpii, /^-fa-;; h^(D43 

«6^^:L^L.||*S1 1<Z)t^■r^^A^(=fH«a)#L^^^Sa 
> hP— ;u^«. 

If^^l 2©L^■r^^*Mrtfitt<Clf LE«Ma> hP— ;u 
-•y l-<b|H)fi^l!i§|5fl3PBllc:ft-^$*i,^|a]$nig!!):ftejiffl 

!^SP$^i^Lr^^:i)if^^6^tL^LIt*«1 3©L^-r^^A^ 
i^IB^oif LEl^Sa > h p— ;uga, 
[It*^l5] mrlB[sl$S|glS:^]fii^ffl<D#iaiil$gM# 
lis iH]$E:^[S]ic^LTJpfia]gp«<7)llMM'JcSff$(*^±-a- 

±i:-5J;5(ciaS**trJ5:-Sff*^l 4 l=ie«0>}f LIE 

F-p— ^I'Sgo 

«1 5(=IH«<D}f LEitaa> hP-;uigM„ 

I*. -^-tL-^^t. ^}^!K$^fL, C;Ht.rog|5^?<;5)gi^g|57!)^ 
Sl.McS^$;h.r!tf^ii*«1 4^j:L^L.i»*«1 6«t^ 

=3 > h p— ;uga. 

I*. -5-4x-e*V. ^teJ^tt^^fU. Z^i^(0^i^(Dmm^ 

LK^m^ > h p— ;u^a. 
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[0001] 

Co O O 2) 

■5, 

( O O O 3 ] »^$J-if T-aSffl $+l-S^mfl£ix <J 

^^^^$1±fct,o)A<-^lcJ:<^^lf>4^Tt^-g), ^fc. $f 
-f •V:7^Af^B))g*raL>i)C irirj: yga!iapA<^< jS-S 

^«'^«i*ffi«br ^ffl 35) -5 o 

loo 0 4] filj^tf. /J^Mgi5ai^±(Dj§S 

(O'hM^b. «$Hbl=J:y. gPS?.l^±(Cli«tA^'Sy(0^ 
i*ig^«sH*<$fe < o T ^ r 33 y . ^ y ^ iPi± 

[0 0 0 5] 

h p— ;kz j: y ^an^ zj > h p — ^uf •?> ysi^ t b 

^©flg L t ^iSS-r -5 $ 1? <Dftl*Nl v:^ -r A i: JJC o T 

[0 0 0 6] :i(r>^oum^(ott\z:^mmitmm^*i 



lz&^, 
[0 0 0 7] 

[^H$iS3i-ri.fc46(D^is] ±t5ifs^jg*-r-5fcto 
ic*fiB^tt, WKmn^izv^L^m.'&mx^fztbizJ^m 
'ssmummmmALi^t. z<D^mmmiLWimm-sjmiz 

^iz%±-t^mWMtfi'S:iS.M^i±^tztb\zm\-yi^Jh.tz'P 

^j:< ti-nomK^^m^ (XT— -^y y iz-jf) 

otb^^a > 1- p— ;u-r-i)fc4^(cgg^Ev y v^Siaa) 
tiitim7\i- hiz^mtittz^m.^ > KP--'i'ffl!SESM 
; mE^%E.'>>)l^'^mm(Otiiti^mmmzm^^i> 
J: 5 (=f^ ffl $ i* * C t # J: 3 Ic^SaEix y ^ 
M(D y ^ ->flij7tf- h lcii!^^:h.fc y ->ffl^E# 

$*vf=*4gffljgEffi#i: : ^^-r-SWLEi^Sai/ hP— 
ti—>ci<Da^i> Kt, ^teP-;/ KoOi^SSSP 

WE.wm^ts.kifmf^miz^jtt^ih.i^mmm-r^j:.o{z 
mm^Mzwrnrnt::^ h>SiJ«*>j;u:y xiaex k 
>gp*r$*L. «rffi^mE->y>^f^S(D7H>*-:/ h* 

-eoisgiigpic. MIHWEfiilfX h>g|5W33<i:i;y 

fccfei/y iSi->flyi>y >4fSP*fA<-e4x-€+i*<tifiiifiS$*i 
T is y , frsBff Effi) e;^ h >si5*t t tvzm *> y > ^gp*t 
torn, fccki/mriay 5"— h>g»«i:y^— > 

*>HS]T-5> y >^gp*ta)«iail*|SO(:jeoTi!?'S: < i: t- 
n^lzmma^:, KA<ifii$;h.-Cfcy. mriBi^«=i > h P 

—ji-mmKmmit. xti^^tz-:^m^-:^E.tLxa 
ti-r^mziii:f3m(D-^s.^ms-r^tztha>m&mm<f) 

m^nofztb<Dmm^mKi^m^t^mL. mmmwiA 

E*i*SBica^$^ts^Etei:jL^-v hi. mmmKii 
c^-v h*f^is$ii-riSEg^L>$i@g-r-5fc«><©Ei 

^num&t^mx. ^mmmmmm^f>(r>mmmmz 

frffilHlfeiEi!iai5*fti!i*i*T, ^K?^Sa>K 

p-;^ffllaEgaA^p,^^&^Ftt-l)Sm<DE*^ =1 > h p 

-;t/-rSCi:lcJ:oT. fllB^mEv y >'S^gS©^i!) 
tti^fflE^tiljjlcSIHMlcS^-e^-S 1 1 t.»-»E$ 3 
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* (aj^i*|Sjii*iSI(D:^ia]icf^fflf -5) lcj:oT, ffiSi 
E->'J >y^aa)^l!iffllia5:{*<Dga$StS6<jl=4^-v> 

[0 0 0 8] 

[0009] S 1 :$:mm<DW LE.nm=i > h o— ;u 

■ nm=> > h a-;ugg 1 li, jt^!^ 5 o o izmm * 

1 (~aj^$;h./=itSa> h-P— ;uffliil±^Ml oot, 

tK— l-9 5lciljS$+tfc'J^»— >ffliJM)E#2 0 0i:, m 
tfi^miEi'"J>-sr^S5lc^ltt.*i.fctf.BE^m*Ag (X 

i^^mas^'j >$(*^g<Dxr— 'j k 9 9 ic 

3itS**l.fcll!lSffl3aEE#3 O O i: Lr«^*;h-So 

[O O 1 O] (1) ^mgv'J >^aSB5 
<!= §■ i)IISmE-> U V^r^a 5 ©»®^t#f*:fi>J*<S 
[0 0 1 1] 02131*. *«?«(=fflL^e,;^t-5^mJE*>'J 

>^^S«5a)ffiiEai§^^^*<, S3(=(*ii2a)jE®@a)S 

BT®T-*LfcSA<. ll5(-ligl2 0)¥BSA<, 0 6lc(d: 
gl2<DJS®E6^ El7|cligl2roiE®g|A^ -^-^t-f+lgr 

[0 0 12] 02~S4(ri(cjF^+l.-5J:3(=, *^B^ 

*fti ot. nmzsiwi-n^^^mmmiLWso^mTL 

[0 0 13] ^llglCX hP->7^1!lf *^lftflij|ia:i*:5 



01*. -*}a)P-> K5 1 , 5 1 i:^MP-y K5 1 . 5 1 

^«ii4 5i:, ifl±-ftffl«t4 1 l=|iaa<j(r@3&$ttf-ffE 
ffiijex h>SP«3 1 . fc<i:l/aigt5 4 SlzSS^+ifciJ 

[OO 1 4] :*:ilJg0y(D«^. ffEE^^ffl«4 1 irJflEffliJ 

p— K-fe;u3 oA<:f^s^+lrL^^7^)<, crop— h*-iz;u3 

Oli!£^SiCDg|5^ti:/d: i,t(D-el*^Cl^o P— K-fe;U3 0 
3 OliJEff^fl^tt^^CL. crop- Kiz;U3 0(i. IflEf^ 

ffl«4 1 is^is-nm.m\d:^ h>gp«3 i iic-e+t-f^tg 

[0 0 1 5] »l±ftfflte4 1 fcj:i;ai^tt4 5(*§iia© 

tS4l36tai:^S (ffSfffflS) irLT^tel-^o ^ti.jp 
ajilffii: Lr««|-r«)Ct*<T-*i)lfEf^fflS4 1 
■5-rotroA^itJg. fc■i>L^(d:C;^^lc'7— '>^^:ft-?E$#S 
m-r-SChlCcfcy. }f)I5bJ^^5 0 0lcff L^M*<*Pjl 

[0 0 1 6] 0 3rcnt$^i^j:5i=B«riB^mff->y >^ 
frlBifiHiij t*x h >g|5«- 3 1 J; t; u iji — t°x h > 

gp«3 BICS^JELT, if)Eiiy->'J>^S|5**2 1 fcJ:U:"J 
^— XMv'J >5''SStir2 5A<-?-*i^titt:^(nll=*tlSJiBS 

>^gBl?2 1 ^rope^. fc.fct/afria'Ji'— >ffiijex h>gp 
«3 5iy4i-:xfiji,y>yglj$t2 5troMi=j*. y-f 

y. L;^)^tH^riH7H>t-•l' h*<*1 Olctt. St(fi]t--5->U 
>^gn*t2 1. 2 5ro*^|a]:^lR](C;BoT'>^i:< tt-*f 

ro^ji^Siiftg 8 o . 8 o*t}g^$^xTfcy. mmrnm 

^aiflSSO, 8 0(cmi2P'V K5 1. 5 1*<»®$*i, 

[o 0 1 7] ^ESmwSs o. 8 01*. ill:^;, XT— 
'<Ty >-:fit,p?tt*t. i*ESftiiii58 o, 8oicRfr^ 

roffi;bro^m^a^S<](ztt$g^^c:i:fCcfcy. 
^SftroE:^(cj;-3T. ^E^miSSso, soirS® 

$*lTl^SffJfBP>> K5 1 . 5 1 (±. SIE^attS8 
O. 8 0^:|^g|toro!R!S-e$|!|5lf$*^,«d:al=^Cort^ 

s„ c;h.icj:y. tisit^taii. ls^:^i*■^^p(cjfi</j: 
y. *^B^ro6»^ffijt^iroii^(c§-^^^ci:A<-e# 

■So 'JCfc, sil£EL/iJ:5lc^E^a*iS8 0. 80|c 
•i><t ■5IC^^oTt^'5). 

[0 0 18] 0 3IC:^$tl.^J:5lc, H?IIB}¥EffliJv' U > 

^fS8*t2 1 tmm.mrf-:y^v h^jisui 1 ticcty, jf 
Efflie^ y r^^^rtsuffifii 6 1 tm^^idxn y . as»E 



(6) 



ItM 2 0 0 2-2 1 8 1 1 



m'^ u ^•sf wassra s 1 1*, itjieai^iMTK- h 9 1 

SLTL^i), a^lflllTK— h9 1 lis S3fccfei;@4|C^ 
1 afcJ;i;;H>t--> h*<*1 0lc^ig$;hf=iiftfl,9 i 

[0 0 19] g|3|C^^;t%i)<fc5(CfitFia'J^— >flll->U 
>tS^$|5«2 5i'J5i->fl!|7f:>:^-:/ hl^iftgiJl 5 tic J: 

— >flij7H— h9 5 i:ajlLTL^i)o U ^f— >ffl7K— h-9 
51*, ^3fc<i:0:g|4|c^$;h.-5J;5l-, SSffl'^— X 
1 3|C^S*4xfcMSl?L9 5 atS^lfT^l^^-'y h*{*:i 

o(=#ts^*ifciia:fL9 5 b^^^Lr, >j^—>m'^>j 

. [0 0 2 0] s3fcj;r/gi4icaT$4x^<t3ic, mmn 
affl5*>'j>$frtSPSH6 1 ici*, BiriB^iSffliiaat*: 1 o 

<D»JEfflijex h>aj*f 3 1 3!lU^t^^^)-i)P — U >■^fftl!|■r 
$*^TL^^o C:^tt,<©^f-1'-V7^Aff»M7 1 , 7 5 

14, #ex h:^sp*t3 1 . 3 5©^j?^c< t t,5^(Si-rss 
[002 1] ^Lr, ^-I'-VT'^Af^iSMoj^s^SlJ (t* 

— KSP) 7 1a, 7 5 a (4, ^•;h,^iX7t?>t- h^i* 1 
Oi:5<''J>^fSp*t2 1 *JJ:i;2 5(cJ:y»{}#$^t@S$ 
*tTt^-S, c:(DJ:3!ti:^«'l'-\':7^Aff»lBS7 1 , 7 5 
14, -€-*l.-?^X, exh>a5*t3 1, 3 5t<DS^gPI-^ 
y:R#gp^1#fc^ct^-«c(Djl^MT-fcy, ^^*<DffliilSC 

[0 0 2 2] ±Sa2ft©a'''f A'7^Af^»))g7 

1. 7 514, ^g33.*:I/aStt*SltLfc?ijAy<D=rA 
MA^t.«/«$+L, Stor»<Kft$^^rL^•i)o J:y*«: 

^•U^So *e.l=±E2«t(D^-fA'7 7Aftl!l)g7 1 , 
7 SIC 14, tfX h>gP*tSA^^V'U>'5fgi5*tM-^t79C. 
*McfS^!& < y A< e> , □- 'J >yf^»I*<^TX. •?) J: 
•51=, y >y«a)#fy®LSP^}-7 1 R. 7 5RA<J^fiE$ 

too 2 3] Htr5$LfcJ:dl=, lii^ltJ?K- K9 1 (4, - 

urfcy, ■ife*(Dy4'->ffl37K-h9 5(4, m5<D*}9 

— :^lMi'y ^^frtSPffirae 5J=JiffiLTl^i. (03*JJ: 

14, y5'->fiaaK#2ooj:ysi=-^(Dfij^**iyc 



Evy:x^SS5a)^iijffllifijitt:i o©g«^+^>-b 
1 0(Dgml=t5■rA^lc^T*>BfoT, ^i!)fflijif§3:i* i o^ 

■e, ffllfiij*>y ^^fwSiJ^rae 1 14, ^m=i> ho— ;u 
ffliill^Sl 0 07b>t,, ^miUntHxtzUUKIi^t-^t-^':} 

[0 0 2 4] ^LT, itfi3>hP— ;UffliaEE^ai O 
OA^C,(OftfJ«IIE(cJ:^ex h>SiJ*t3 1 (=SlSt-ff* 

y ^ii— >tMJ±*2 0 o*np,cd-;j?ee (-^) (cfe 
t°x h >gB« 3 5 lc&lS-rJE;bcfc y t,:*;^ < 'Jt-S i: , 

nrnwrnm^ 1 (^i!ifl!iiiais:{* 1 o (4, (.a) 

Ipllrx KD— <7 L, fffff^ffltR4 1 l=J:^l¥lEf^fflAt|| 
[0 0 2 5] c<D-:^-??, hP— ;ufflliBE^S 

1 ooA^e,ffff^l^>•J>■^frtsp^H6 1 [zm^^H^m 
2 o o 7!)^ e> y ^ — >f ij-> y > ^rtsn^Pei e 5 ic^ 

t, E^J<D/<^>xi4a!teLr^i!ifl!llia:**:i 014, 5t 

ffi(ie):^ffi]|r-<*et)(zx ha— >^l!iL, WffiHJr'jIi* 
lfWI=«^$;tL-l>o *^?Blcfcl+^HliIB-*t(DvU 
SPtt2 1. 2 514, I^WJil=J>tlRliE«$*trfcy, 

Sifa) fx h 3 1 . 3 5-V>-Sf-f T:7^Atf 

i!)M7 1, 7 5^=i[lttJil=MfSliHS$*l'5, 'tEfc, gl 
2~gl7<Dggfl|<0^ff^#iJi: LT, S*rfil-r-5 2**05->"J> 

[0 0 2 6] /jrfc, Buf57t?>^--v h*#:i 0(4, 
»*UL^fl^Si: LTIIlSit*i*flg«i: ^FttSo 

[0 0 2 7] (2) ^tSJ> ha-;ufflii)±^Mi o o 
*fgBjT?Jf3llcfflL\-5.Ci:A^-e#^<^azj> hP— ^L-ffl 
iSESiai O Ocopifffl/d:|li6feo?}^^A<S8l=^$;h,-S. 

[00 2 8] a8(=^$*t*j;3(=, ^^«a>^p— 

ffliaiESgl 0 0(4, AtltMz--^m^Si0-^iilK 

LTUlAf -S (EIST:^<D:&^i|A^t.al-g.) (g(=ai:^{|iJ© 

[0 0 2 9] E8(=*$;K-SJ;5(=, ^S^SIOO 
(4, ISE^^©£Sg|J<i:/<c€>iSE:$:i*:gPa 1 <!:, HE^ 

[0 0 3 0] ISE*i*g|5a 1 (4, -^}J<iySaOD-^E^ 
=i> ha— ;u-r-5fcd60)a> hP— ;i^Mi lO^H^, 
^=i>ho— ;u^1 10(=(4, -^XS.lZit^CXE.t^-m 
Mt■t^i3:f■b)l^^^ 1 1J!l<iBa$^lTL^-&„ **J, 

Bj(=fc(t^:^(S)^^-^r±jfcj;u:r7:j iL%3^CB(4, 0 
1 G)tt«li=SS 1 0 o ^ S:B Lfc«^(=, ®aiMicl#3t 
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[003 1] * 7^-fe;U{* 1 1 1 0±m 111a iZlt. ± 
Tyjmz^W}X't^±zf^)[.av Kl 4 1 t<mmLtz^ 

*:^-tzJH*i 1 ^ 0WS.m.izj:ijmn6^izzz:xm^%(D 
—^XE,t<mm^*i^^5lztji^Xl^^o 
[00 3 2] Z(OtiZf±)i^a^y 4 -Wz^i^i^y-^Jl. 

f*i 1 ^ (DWiim^mMi-^tzisbiz. m^mm^wmi^ 
m^e 1 t}<i3y±)\.uy ki 4 1 icHMMfraj^^^tr 

[0 0 3 3] ^m^W!±mnue 1 f*. isiEtei:a.- 

h 1 5 OfccfcLfJ|n]tE|iKgP 1 8 O^fii^, SfciliSSPl 

8 0^a;j5t^ffiip-r4C<!:|cJ:y, BlElgiSSB 1 8 o 

i^-=L~^> h 1 5 O^iYLXtty-iiJlyay Kl 4 1 
|S)(c^lftL-CllMWfr±i^-tz;H*i 1 l^fflEEt"^c<b 

[0 0 3 4] *al0^(Zfclt«|H]iE«^WSB6OO^Zfcl^ 

mmT^<iit>ti^o ^ y u < it. ftrianteigissp i s 
ocD^mimt. ^m^ti^zi^xj±t(Dmm^<mm&^\zit 
mmm^i^^m^^^^iz^mm^^tix^^j. ^mtt 
i^Mmui^^mi^x-:xm<Dmm^tj:itmmmmTtj:t^ 

ti^o dJIiEilligU 1 8 0(D\°}US:^&W}MW^^tzdblz 

j^^umne 0 0 t^i^\n\^mw}Si 1 8 o^umm^- m 

^li. [Hltefi^M*J-r-5®g5t/^;uxS[^i:<»:) A<5Se,+L 
Xlt^^\z^-<i, 

[0 0 3 5] SirfBISJE:*i*§PQf 1 fcfcit^MlB:ti3^-fe;u 
1 1 1 COTS 111b icli. a h#tt: 12 5a 
^fii:^^/^-YP^:^ 1 2 5f)<ttzfizJUi;^^ 1 1 cot 
®i 1 1 bizM^-ox. mx\tmti^^ 1 2-e{^^$;tx 
rt^^o /i^nv h#ft:i 2 5 att/^-f p*:/ h 

[0 0 3 6] ^(D^^tjiyU U>y h^^mUlt. MUzi 
>hP-;i.Sl 1 Ot/WP'V h^l 20 t(Dj&m(Dm 
efl^O*^$i:*J:5^-?'^-^rl^-So /Wp^;/ hSi 2 O 

CCD±©J^r>f-v:7^Al 3 2i:S>f$/j:^Tliy4^-f 
3^^A1 3 1 *<i*ip]iBa$*lStit,(c. C*i6,co-** 
CDiJ^^-^^^^Al 3 1. 1 3 2fcJ:yS^g#i^-h1 1 
5 a$:S-r*S^g;#V-HSS«1 1 5A<tfe^t$ttrl^ 

-So 

[0 0 3 7] Sfa#*>— hgp*t1 1 S^TM^^-^yp 
A 1 3 1 {|iJ(C(*«m*v- h 1 1 5 a A^&BLs ^-CD* 

iBEBa)fc«>0Sta#i* 1 1 eamsi^iy- h i i 5 a t 



M^ti:Lxmf&^Hxi^^o mm,^i^^ 1 6i±. 

V-hl 1 5 a^iIJ|C^S)7^)^oT^^^^4^Tl^^it|^#t$«: 
y. SiSi#{*1 0 6li±#v-h1 OS^b^^^^fL. 

^m^^mmLxi^^o ^tcfc. #ti^#^ft:i 1 7 (gm 

#i*1 1 6) (7)gfm#v- h 1 1 5 aflij^0#©f*. ± 
#tftol O 3(cJ:-^T^f^^::b+LrL^>g)o 
[0 0 3 8] HtJlESfm#i>^ h 1 1 5a^j|f^#i*1 1 

1 3 3;!)<^|RjiSM$;ixfc^-f -V:7^A1 3 1. 1 3 2 FbI 

izmm^tixi^^o 

[OO 3 9] tS^iZ^ /UO y h^l ZOlZit. g!^(D 

cr<h</\Vp^v K^i 2 oi^cDJE:^^^^^i±>5fca^>(3 
/Ua^y h^(D^m^^gP(za7b<-rf-A^)0:7U-K?Ll 

2 8A<?^JS*4^rt^-?)o 

[ o o 4 o ] :^mm<Dmm(Dm'^. i o e ±# 

V'-hl 0 5^>?>7i^i#tg<tgp^|gr;1SALfc^^ 
(~-:»lfiiJ^m) (i, a>hP— ;UMl 1 Ort^5StAT?# 

ScfcaiC. /^-f/^X1 1 3A<?^$^$;|^rl^i)o 
[004 1] C(Dcka^fliJ±*<*aiQr 1 (7)-;:5;IE^||a 

f&^Hxi^^o 

IOQ4 21 ^m^^!±^mU$ Mt. ±Zf-iZJ\.avf 

1 4 1 lcil^$4xfci@l±tei:3-— hi 5 o <h {HlfElgift 

SPlSO^lt;^, ^t)ICiai±toi:zL->> h 1 5 O tislfe 

igisaj 1 8 0 (Dm{z^Bmw}:hmmm(Dwmmmm^ i 

6 O;^)^:n^«$;|^rl^^o 

[0 0 4 3] iHltElIKSPl 8 0i:LTI*, #acD|p]te»J 
WRTtg^CiKS^— 1?35<ffllNt>tl'5A^ (f-Cti^lC. 5tt 
X^^>e>^^-$^$fflt^^C:i:A<^f*Ll^o ^#1 8 
1 f*^— ^^t$:^^L. ^J-^1 8 2fi^— ^tfi^^-To 
lHj$EiglSa5l 8 0ICli. BuaiLfccfc^lZ. ^-^0Ih1|e 
*^*iJffli-r*fciftKD[§lK*Jffli$B6 O 0;6<ftg!$*Lr4Si?E 

^^tX^o [s]tE$f]^$P6 O Of*. *^B^cDffKf^ffl^SlfT 

Lfcy. »/±ft^^^|^Lfcy^'5fc(^l3lHlfE|gl!)SPl 

[0 0 4 4] Blffifei:zL- hi 5 0f±. BtnlliSSP 1 
8 0(D@tEa»^$ft:;^rpj(Ditii3liSfc^^$iJ:i,fc(ft 

7t?— yuteC^lt^ii^^lfjEEtaCzL--; h 1 5 Of±. 
'i?v>^7V^V hgBl 5 1 i:tai:*^*i 5 2i:^^x.. 0 
®-eliM^35:L^;!)^ hgp 1 5 1 ifeC* 

{*i 5 2<om^^t>itui^{z\t^jti^itit^mmt^mm^ 
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■SPEteCiL-.y h 1 5 O^fflf-SztlrJcU. IhHScD 

tncy, *fc. «iat^tifiiiSf^»iT'&ort,j«^isijtA?'jN 

[0 0 4 5] liBE:t3i:^--> K 1 5 O0J^C:^i^ 

1 5 2<D±^ 1 5 2 a l±. '^^<Dm^mWstS&mmO>» 

tS3i^«#i eoicg^^ix. tei:*t|:i 5 2<DTgpi 
5 2b(*, *:^-fe;ixD'y Ki 4 1 (cjt«i$+ti,. 

c o o 4 6 1 ^nifi&m:hBmm(D»mmmm^ i e o 

(WT, miz^ mmm^^ eoj iur 

$S$i^1 6 0^*jfi^a55i-Wlcffi:*:-r-5i:i:=t(c. 

J: 3 ic $ t, Lf=M«P©f®l|-e 

[0 0 4 7] ^ifSe#1 6 01*. 
iKr^P-y^ 1 6 4. 1 6 5i:#Sia5«1 7 0$^:fi-LTl^ 

•5« -tur, ^*cDc:t <— :^cDjgi^*:^P'i/-j7 1 6 4(c 
l*> lallSSi&ffll 8 0(0^— i^ail 8 2A<@S$^t, •fife 
::^©J^iBI::^P'>-? i 6 stzit. i^.C:^i^^ s 2<D±Spi 

5 2 a*<@S^4^■5. 

[0 0 4 8] CC0^^SP*J1 6 4. 1 6 50)SO!)^#* 
I*. Jll^. #^a5*t1 7 O A^OSJg® 
a^iS-¥>LT#^a5*t 1 7 0(c^SP6<jiS:*)7&<?&: 

[O O 4 9] g|^®C:t <fil«S:?P'Vi7 1 6 4. 165 
(D^ICl*. #$Sep*t1 7 0A<}gfiE$tt. #SlgS«1 7 0 

fc^^Rt^ajpjaitCD^yiRjgBWl 7 1 . 175$*LT 

t^i*, -tLT. >^iRiSS*t<D— 1 7 ii*. a*© 

J:oTn}^^*^y^#SP(D^^1 7 1 aA<J$^:?P-:;<7 

1 6 4 tjl^$*iTi>*o i4isige*t(D'te:^a)gs« 1 75 
*^fcgp«i 7 1 ii^^ic. ^•«>iiS(t>A*?Ri^tti=«)y 

^7^^^A^+lTfcy. C;K(::ci:orRJK4^^1]y^#gp<7)^3^ 
1 7 5 ais^mmyu-:;^ 1 6 5i:2^$4xrU^o 'JC 

[0 0 5 0] gl8(C:^^$;h.-Sll^gCDJf^®|CtJL^r. SifiR] 

SP«1 7 1 . 1 7 5(*. -e+i^+i,. ;^}F$«$^fL. zit 

*f1 7 8-C@S3?3KTO«. J&fc. H^SP*t1 7 8*ffl 

l''-5^<!:^j:< . MiSlgpWl 7 1 . 17 5^SSLfc^ 

to 0 5 1 ] *«IB-efflt^P)tl§SiS«# 1 6 0(D^*lRl 
SiJ«1 7 1 . 17 5<7)«S, 0^J?. Je««l(DgtH=KL 



r(±. $4a)[ii$i:^iB](cS4LTj^ip)gi?tt 1 71, 1 7 5cd 

[0 0 5 2] ±IE© l^ll«fl<I^C^ff$A^'SI^L^Ct^J i 
L^tt®$ B d o *fl»J«FP*t 17 1, 17 5 (DWSli, nT^ 

[00 5 3] mi-^^mmtLxit, m'sjm^mfSi. mm 

fc. 0^©cr,!: < Mf^nn 17 1. 17 5 ^"t^^HUSi 

[0 0 5 4] BtI5ELf=J;ai=«|fiia5*r<Dflb*<©SB*t1 7 
mf^ya-:)^ 1 6 5^:rt-Lr, iiffitai::3.--/ 
hi 5 0(D:tei:*t*:i 5 2A<|im6*IIC^^^:h.-l). tei: 
*{*1 5 2tt. 3iBE*f*:fiPaf 1 tmnVUz-mt^^lX 

L^-i)^,ro-t?fcy. tei:2f;{*:i 5 2*iii«)^-a-rc:cD*;(D 

$IS:^|n)lc±T$1±i)CtlcJ; y ii)±:$:tf:g|5 a 1 (Dtb* 
fflJ(D-355S ^PS-r -5 C i: A^-e ^ ^ J: 3 1= -3 r l^ -5 „ 
[0 0 55] ^Ffc, ±ffia>J*|Sia5*tl 7 1, 17 5<0rt 

-5. 

[O O 5 6] *^j^^*(DS>t|pJgP*t 1 7 1 . 17 5(D 

e>H®g|5lc(Slltr*Sc*tl^(c#o:^1^g!f<D?^aitli: Lxm 

:^isiic*?t-ri)3is^j:y-ji«to, mt^^^om^yji^ 

©SiaM*s:^J^$J:yitlll=>Ef <t- -S^ltA^-C^-S. * 
[0 0 5 7] ^cfc\ y:?<o}^^i±. ±U(Oifm^mtz-r 

[00 5 8] C(DJ:alC*fgB^^?ffll^fc.*l*)l^S^I^1 
6 0(i, L^-r4^t. lHlS*l^ll=3*-r-5i*lRlSi5«0!)SISM 

tc^p(*«^-fi:-r. ^tz. mmi3Cn.-'y hi 50©^ 

i:*i*1 5 2*<||!i:^|oi^g|(c#L%^|j|-r^|glC. J^lSllH 
B$*lfcnSn«©J*|aigPtf 17 1, 17 SA^IEJKLT 
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*tTt^-5fl)-U. m^PiV<Dy'\v<?3-ji^o. (backlash) 

[0 0 5 9] *^Bjr-ffli^btL^?^Sa> hP— 
lE^ai ooa)^tiilgslcoL^ri5^B^f -5. 

[0 0 6 0] -^>^^j!lA^t>±#*i« (±#t*:l 0 6i:±# 
i>- h 1 O 5©^i^^:h-fr) $-:n-LT;jSALfc-:;5?fiiJS£ 
mi*. /■C'f/^xi 1 3^iiiy=i> hP— ;u^i 1 o-^# 
A^tt. *i^-tr;H*l 1 1 l::*fLr^1-l±i:L-CflB<. 

V K#i*1 2 5a i-z^'f D-y h#v/— K 1 2 6roiSfi<?f^ 

t3-t±) , p -v 1 2 0 , 'J — K?L 1 2 8 $a y 

:*:m-%i:iaifTz\°'(' a-;; h^l 2 0P9(D)E*(*S^Lr 
L^-5o El8IC^J5i$*i,Tl^^illiSISl OOtt, ft^:? 

If/Ua-y h#^^©#«:^4:)-rAMcML^rfcy. -J); 

[006 1] -^>;®JcD!SSII^±P$-(i-^fci6(c(H]l))S 
Wl±««g|J;8 1 tii^m^it. * 3f-i2;i.P K 1 4 1 A<m 
^Slf La^+L-St. *:^-b;H*:i 1 1 3!)<#LTIf ?>*i, 
■5, -r^.!:. tStftal 1 2T*}#*)±lf f>tLrL^fc/WP 
1 2 SA'ff LTIf /-f-TP-^ h#v— hi 
2 6 i«)rBl(ilA<:*:# <)5c y # < ©-^JiffliJ^mA^. a 
KSi 2 o (cSS^viia^. I^Sl Z0<f)BE.ti^mi3a^it 
■5. ^roff^JlCcfcy-ttJ^'T^^^Al 3 2(DT|Bj#tD 

*A<ifi/inL. 1 7$:0-Lr±#t*:i o 6$ 

flUTIf, ^#5^— h 1 0 5 <t<Dr^Pl^:*c#< L-'^m 

[0 0 6 2] li*DLfc-Jtel±l*/\-</^X 1 la^iiya 
>ha— ;i,Si 1 OI=36;h-ai9-*3f-b;H*:^»IEL, * 
:^-fe;ui*i 1 1 A<ff$g$^i^(;)-e*s(**;t3i i 2cD:tii=cfc 

ytSfStel 1 2(C@S$;h.TLN-S/^-f P-V h#^1 2 5 
(*±l=5l#±lf t,+i-5, -r-Si:, /WP >h#f*12 5 
a t/^-fP-:/ h#v— hi 2 6<DMP!IA<$fe<<cyzi> h 

p— ;u^i 1 oic3K;h.ja>t;^mA<'>^c<7Sori^^i i 

OCOI±:^A<ig< ^C^(D-e (^ry— Kfti 2 8A\C,^|c— 
^(©BJe^tbLA^fe-Sfcto) . Tffl!iy-<-V:75Al 3 1 (D 
±|S]#fl)*|c:ait, «^»#v-hgB*ti 1 5 

- h 1 1 5 a ) f3<±\Z^m L, 1 O 6 

1 0 3(D;'3lcJ:y±|Sl^|c^l!)L±#v-h1 OStCD 

[0 0 6 3] -AS.tm^S.^^)^<fJ:^t. ijy-bJl^ 

(* 1 1 1 ^ <fc y ^ < ffi® LT/^-r p <v h## 1 2 5 (/^ 

D-y h#i*:i 2 5 a) y ±:^IC» < /Wa 
h^l 2 0<Dffii]A<tl^)ci5T-r-5o C(DtzSb. ^-f 

•V 37 7 AT -fe y ^f*(*:ti©¥«A<5fi*i±:>^ icBft 



<o tHl~r:>Hx. 3E#f*i 0 6 (^tl^^^flci 1 7) 
It. ±#l*to1 0 3<0*lcJ:y±|p]#(c^!!iL. 
i06ti#->-hios ay^mtm < jEc y sm<D3!t*i 

;^ffi'J-e;NM $ *i ,»: t«l y ^ o r - ?>jffliJE ;b liTcO 

ttJBl-MS. -t+i-Ct. -;:J?EA<SSffJ:y^L^tTfliJ 
$f'f-\'77Al 3 1 (±$P>lc±l«a#lz^l)L. 

1 1 etmm.^'>— h 1 1 5 a t<Dmi)<m^. to^ts. 

If^. CCDf^fflld:L^+^^^)Sy y-7(fl^ft)f*ffli:P?tf*t 

^«gi5, /nvp-> h#^1igB^^:)■rA^lcgil^T^^y. - 

[0 0 6 4] -;;)?l±^^^b^t±fcLN^(Z(*. filj 

^1*. lHl$EiEiSSi5 1 8 0^ma$^^m^/^)\-y^WL (0 
teitSawlcl^C) ^^1b^F1±*o lHl$ES<t-2fel±(© 

[0 0 6 5] (3) y ^— :><|lJMg»2 o o 
0Ur^$*i§j:5(ry^— (y^f— 
^^fiU— ^) 2oo(*. ^anv-y >^*'^M5<7)y -Sf— 

h 9 5 l~jl^^F;|^rL^■i.o y >fl!lMli#2 

[0 0 6 6] y^»— >fiiMll#2 0 0ld:. mllBOTi^m^ 

> hp-^uffliss^ai oot-miztji^x. MiB^a 
Evy >^^«5(ci^ffi,wir'(^ffl-#-i)o -r<ct>^. HtrsK 

LfcJ:5lc?^M3> hP-jUfflPH^Sl OOA^aig^ 

:K«.saiEi'y>^fsa5o>ai*fl97K-h9 1 lis 

[0 0 6 7] y5'->fi!l^ffi#2 0 0A<aiS*tt 

^ffe:&a) y ^ h 9 5 f*. my^o) y 

y>^F«^sp^PB^6 5l::i®aL.rL^* (03fc<ti;0 
4) „ -tLT. ')^->m'>'j>'Stp^u^m6 Sit. y 

^ ->tt'ME# 2 0 0 J; y ^lc-^Ofi|ffli$^tfc -;j);E 
A<A^ltt>*lTfcy. ^^-5*:jE(D:;*;#$ii. SSffivy 
^^f^SstD^litlilitii*! oa)i«*+-\'>-b;u-c^ 
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Si OOA^t., ^i!l$IJffl^$*^f=$lJffll)IA<A^A^oTl^-S<, 
[0 0 6 8] -tLTs llfM=l> KP— /L-ffliiEgMl O 
O*''?)0)*JfflllilcJ:5e:^ 3 1 l-S.ISt-|±;t) 

>fiJstff#2 0 0ANf,a)-?jcE (-^) icj: 
^ ex h >gp« 3 5 (ca iSf E:*] cfe y t ^ < ^ <t . 

ifEfffflS4 1 (.^mmmn^^i o) \t. (a) 
[0 0 6 9] i^lta > hP— ;uffliiE^« 

1 oot)^^ws.m'>'j i^^p^^^rne 1 icttf&^^t^fij 

ME# 2 O O AMi u ^ — i> U > ^F'ggPffiFBl 6 5 iztt 
i:. E*<D/^^>XI*a»teLr^ijlfiiJiiaALi4:i Oli, 

(00 7 0] ±fe(01ttBJA^t.t,B^^7!)^^f<fe3(C. 'J-Sl — 

>fflJiSlS# 2 o o I*. ^E$iJ^Si$+i.§^tS3> hP— ;u 
ffliSffSSi oooWffi^JfiSofct^ic. fra^SiE 

TLN-i) (^J^li. i^M=J> hP— ;ufflllE^g1 007b^ 
C007 1] ^ffc\"H?j^ELfc<feol-•J^— >fi!iaE#2 
JiaSrt* 5 O <D SS^ HaWI-^-V >-b;u-C# ^ J: 3 JEpE 

Ll^, C:*v(=J:y, lfE«4 1©ai*<7)fl* (0«jltf, 

mm^>^-a—)\.mmmmm^ ooA^c,®$^]»EA<:^^ 

#■5. 

Coo 7 2] (4) $ftgfflMff»3 O O 

(lftSfflU^a.U— ^) 3 0 0(*, 
♦>U>4fSg5a)»E^a$AS8 O. 8 0 (XT— '<T 
•J >•£/) lc-S©E«i^St$eijiSL, P'v K5 1 . 5 1 

[0 0 7 3] •r/d:t)-%. Btrl5$lilSffligEE#3 0 01*, ^ 
mE->y >^f««5©»ES^$ftS8 O. 8 0 (XT- 

<»:A<-e#. CKDlHE^mttSS O, 8 OIc^^SjK-S^ 
aOE*ICj:oT. flE^attgS O. 8 0(CJfJi$;h. 

TL^^n-:/ K5 1 . 5 1 iti»m^m.$isS:t$mm<Diikm 



[0 0 7 4]fflSffiME# (fSSfflb^zLb-^i) 3 0 
^ftl*, ^^EviJ >5rSB5(D«.ESattS8 O, 8 

o(c^(z^$&$;|^rl^^„ -jJuEiDiSSli, flES»$A 

S8 0, 8 ofl>Mgits)js*<s!a-c#-i)«fe5(ciss-rtL 

l^cfcL^„ lftSffla5E# (IftSfflU^'j.U'— ^i) 3 00 
A<^;Kt?#^teH(-fcL^rfc*y, m^tj:s.^f^mt:ir 

[0 0 7 5] 3^#gB^(Dff LE J > h g— i <nwm 

jllSlc^fg^aoif LEzi> h.p->ua«i ^fflt%T. ^ 
^Ei/y >^mms (OWKta tl (ffEf^ra«4 1 <Di±J;b 
= 10N) ^m^<75B#HFBlPlr'f§^$1+i,i:i:tl-s 1 

0 N ©tH* ^ RffS^feKS^^-yr^tlj^jSSttltSI^ fro 

[0 0 7 6] CC0SI®I^SI=J:yfS&*tfctb*#14^f^ 

7*^11 oic^Lfco (sec) -efey. m 

lfi*<JfE#fflffi4 1 (DJiS:^ (N) -^feS. 

[0 0 7 7] ^r, «ai=si 0(D■^f^7^cs-:^t^r* 

[007 8] ^PbT O ~ 5 ^^(DmX'lt. if Ef^ffllS 4 1 <D 
liitilt-\fax'&^, com. #S3> hP— ;ufflliE^ 
ai O 0A^P,«^*;t^S^^J«lE:^3l*^|ciJ^<. y-Si— > 
IUME#2 0 OA\f, u^— >fiij->y ^^F^gp^fale 5(C 

«3:i*5 0tt, }fEf^fflaillr^l!l-ri)Ci:/j:<.±:^(c 

[0 0 7 9] -oisx. 5n(DmmA^< ^tmmtzmw}p\ 
{fiigpe o oA^^)^^Ma> hP— ;uffliSE^ai 0 0 coin 
«®!S!lSPl 8 oi=*i|«l«#A<aj*^x. <i#/<;u 

xsfeczis; CT^-^ ;!)<RiT^a)[5iKai5<t*saiHiiK-r-5. 

■r ■!><!:. •?-©lHlfEfi:CD;*:#$(cf&i:riiEtai:a.^-v h 

1 5 0^^)-Lr, iSE:*:<*g|5a 1 A<f^»)L, 

P— ^UffllSESSl 0 0A^^)tt|&^F;♦^-^)1MWEA<±^ 
L. y^— >fliME#2 0 0<Dz:;;ftEJ:yiS<'5:-5/=«) 

[0 0 8 0] C©a3*a)tt®l4, ili^l 5f*«if$;K. L 
A-'-S^, (x^— hA^c>2 0U><o^:c:?>■^?) . SHiiliai 
gS6 0 0A^c,^5S=l>hP— JUffliSESSi o ocDIUli 
lEftgpi 8 0|zE*^«T$-&-5J:af)Jffll<i-i-A<m^F 

:bii^lcjfi<, y^»— >ffiiME#2 ooANe,y^i->iii 
i>y i/^f^l^jaJSra 6 5 (ctt$&$tv-5filfr^EcD*A<M-pT 
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[0 0 8 2] (^^^f^lHT*. ^mff->'J V'Jf^fiSCDfl 
Stti* (ffli{'^ffltS4 1 ©di:^) $1N. 5 ON. 10 
ON. 150N. 2 0 0NI=-?-;a^4xS;ir, tiJ*SS 

[0 0 8 3] *,j5:*^I=, t*3S<D^g-ei*. S:*,±A<y!» 
Ci:tt■e#)5:A^o^•c, 

[O O 8 4] 



[SBrofBsm/jriftB^] 

m 1 ] ^i?B^co}f Li±?ta=i > h □— ;uss 1 05^{* 

[112] *S6WICffllxf,^xi,*f[l±->ij>^ga5(7)g[ 
[las] Bl2CDiEffiEl«)ga5$fiST-^Lf=glr-fe-5. 

[El 4] mza^m^mcomu^mmx'iriLtzmx'&^o 

ims} @2<Dqz®S-Cfe^, 
[136] El2<DJsS0-Cfci)o 

[117] m2(niEmmx'&^o 
imal *s§BJ-e^lfjg|:Ifflt^^ci:**f■c^^^^fizl> h 
o— 7Uffli»S^S 1 o 0(D»|ffl;S:g|Jg<0fl5»^^-rsSB 

[HQ] ai^^^i 6 oi'tifi^gpta-wirte^^-r-ixt 
[^■^roiftB^] 

1 o o -^tSa > h o— vuffliilE^M 

2 0 0 "'J5(->fli|iSiE# 

3oo-ttigffligEaE# 
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